Biometry (Biol3090)  - Fall 2020                  Homework #7    Student name: _______________

NOTE:  Do not Turn This In. Homeworks will not be graded
Use R exercises to develop your computer skills.
1) You analyze the number of goals scored by soccer players in 3 separate treatments (diet 1, diet2, diet3) from two sexes (male / female).  Each diet-sex group has a sample size of 10 individuals and you record the number of goals scored one year after the start of the diet.  The objective of the test is to determine whether diet and sex have an effect on goals scored, and whether there is an interaction between these two factors.
· What ANOVA test would you use to analyze these data (+0.25)?
· Why is this method better than using two one-way ANOVA tests:  one testing the effect of “sex” and the other one testing the effect of “diet” separately (+0.25)?
· How large is the total sample size (N) 
for this experiment (+0.125)? 
· How large is the total degrees of freedom  
for this experiment (+0.125)?  
· How many different unique groups do we have in this experiment (+0.25) 

(NOTE: For full credit, list them.  Hint: the first one is “diet 1 – males”, …)
· How large is the sample size for the test of males versus females (+0.125)?
· How large is the sample size for the test of diet 1versus diet 2 versus diet 3 (+0.125)?
· What is the null hypothesis of this ANOVA test (+0.25)?

· How large are the degrees of freedom for “sex” (+0.125)?  
· How large are the degrees of freedom for “diet” (+0.125)?  
· How large are the degrees of freedom for “sex * diet” (+0.125)?  
· How large is the error (or residual) degrees of freedom for this test (+0.125)?
2)  Briefly explain what we mean by “interactions” when we do a two-way ANOVA (+0.125).

Provide one example of a significant interaction, from the scientific literature or class (+0.125).
3) Draw a diagram partitioning the total variability observed in a given experiment (SS total) into the various components using bubbles and arrows (like in class presentation) (+0.25 each):

3a) Show this diagram for a one-way ANOVA - with only one factor and no repeated measures:
3b) Show this diagram for Repeated Measures ANOVA – with one factor and repeated measures:

3c) Show this diagram for two-way ANOVA – with two factors and no repeated measures:

4a) Explain how to calculate the MS-interaction in a two-way ANOVA (with two factors A and B).  Provide the formula (+0.25) and explicitly describe how MS-AXB related to MS-model, MS-A and MS-B (+0.25):

4b) Briefly explain how to evaluate the interactions between factors A and B, when interpreting the graphical comparisons of the means from the two-way ANOVA (+0.25).  To help in your explanation, draw a generic representation of the comparison of the two means – showing the mean difference and the variability in this comparison (+0.25) – Hint: make sure you label the “signal” and the “noise”:
4c) Label whether you expect a significant interaction between factor 1 (sex) and factor 2 (alcohol consumption) in the two graphs below, showing different outcomes of a two-way ANOVA: 
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Significant Alcohol Response:  
– circle one  (+0.125)

Explain why / why not:  (+0.125): 

Significant Interaction:  
– circle one  (+0.125)
Explain why / why not:  (+0.125): 
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Significant Alcohol Response:
– circle one  (+0.125)

Explain why / why not:  (+0.125): 

Significant Interaction:  
– circle one  (+0.125)

Explain why / why not:  (+0.125): 
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